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TGF-a, -B;, and bFGF mRNA Expression of Lens Epithelial Cells
in Senile and Diabetic Cataract

Bum Noon Hwang and Jun Her'

Department of Ophthalmology Busan Paik Hospital, Inje University

Anterior subcapsular cataract was developed by opacification with transdifferentiation and abnormal proliferation of
lens epithelial cells (LECs) and pathological accumulation of extracellular matrix (ECM). After-cataract also be caused
by a similar transdifferntiation of LECs remaining after surgery and the accompanying increase of ECM deposits. It is
known that prostaglandin E2 and cytokine, such as TGF-, bFGF, and IL-1, were associated with abnormal proliferation
and transdifferentiation of LECs. The aim of this study was to detect the expression of transforming growth factor-o
(TGF-0), transforming growth factor-B; (TGF-B,) and basic fibroblast growth factor (bFGF) in LECs of senile and
diabetic cataract. The expressions of these growth factors in lens epithelial cells were determined. The sample for
growth factor determination were collected in senile cataract patients without metabolic disorder, especially diabetes
mellitus and diabetic cataract patients. The mRNA expression of growth factors was detected by semi-quantitative
reverse transcription - polymerase chain reaction (RT-PCR) followed by Southern blot analysis. Statistics were analysed
using Wilcoxon rank sum test. Semi-quantitative RT-PCR/southern analysis of RNA obtained from thirty surgical
specimens demonstrated that the level of mRNA expression of TGF-a, -B; and bFGF was increased in diabetic cataract
lens tissues compared with senile cataract specimens but non-significant, bFGF and TGF-; mRNA expression were
detected in most patients, expression level of TGF-B; was most high on the basis of normal ocular concentration.
Detection rate of TGF-a in diabetic cataract was 1.5 fold higher than in senile cataract (P=0.098). TGF-a, TGF-B,, and
bFGF mRNA expression of LECs were detected in senile and diabetic cataract. In both patient groups, expression level
of TGF-P, mRNA was high, so We suggest TGF-B; strong influence in development of senile cataract and of diabetic
cataract also. TGF-o expression level was similar but more frequently detected in diabetic cataract than in senile cataract.
In conclusion, TGF-o may be associated with early development of diabetic cataract.
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o3 M= Ao gelA Sk

TR olg WP Wsle} FFEE] AL AE
Za)3 832 2"l cytokine network?] Halol] 7)Qlgkc}
I Azt X3 Q=d| TGF-q, -B, FGF, insulin-like growth
factor (IGF), interleukin-1, -6 (IL-1, 6) &°] 2 #A5H= A
oz @A gl

©] Z Fibroblast growth factor (FGF) familyt= A2 5
AR 71%5E& FAsR=H F23P. Acid fibroblast growth
factor (aFGF)9} basic fibroblast growth factor (bFGF)E 3 A
9] B L fAs=d 9% o, B, 28I y-crystalline
o HdS F7MIIN, SAE BTAEL ARAEE 23
shedlel] T34 J3g doka A A,

TGF-o= ™54 AExd gilog MX9) 43 s B3}
& sl FA ol o] Fa3 ATL T o0
WG e Fo] FAHAGHAEY] FAa Bl A
Fio] dghs grka &R Ao,

TGF-p family= 3T B4 Astel +AAIHA

¥ oA AP WAk HE9oRd. ¥ oz} sl

h)goll ] FEEH = g-smooth muscle actin (aSM)F type 1
collagen®] TGF-f A& s FAHAG AFFAAANA B
Holx TGF-pol ®shrt Wujge] Aol F8 g A= &
£ oz YziEx Qg

T FAAY Aed ¥se Ud 89k ojyje} o
WA 83 oAl Hol, xS 1 AU Al &
A= voleh Aaso] W] Aoy FFeatrt o
Bo] 7 By EAlellA ML Fre] o]#A7]
7V A4E, 283 ARLFE o & o)FSS Ve,
=914 W) vlsle] WPL =) W) Pl o
BAe Feigtdo e s dedt 204 Suda) & Aelg
Ho|x} 2=t von Heyningen¥} Harding-2 case control study
£ F5t 50~794] Atole] AuFolA] Whuige] W gol &
=S g3 e A AR gk 819097, Hiller
2 Tl 0|79 whge] ABAFE o8l B
ol Ao Mg E GaetEe go] i F st
Ug FTHAD. 2ol FieolAe MRS A Ao Z
A 53z sorbitololl )8 AHEQY etz Wi et A4l
Fol| A9 e £AANY sorbitolo] F7I5EX|TE 1 %ol
AEStel oJgt 23)0] &S HIE AT A7) oo
Al ok 7)1 Fo] UE Folzt FEH A UL of
2 yA x) g,

Lowe 52 Bk o] AolA U] 432k mRNA
leveto] Wistsle, oW bFGF, IGF-1 52 mRNA levelo]
2 Aok sHATh. AHs IGF-1 mRNAE 743191
ou )2 bFGFE= 715t Fxie] A3A T o
Aol 2le] cytokined] W7} YA FE 43S vlal Aolg)

3 sigich

ole] AxlolA] B o] HAEE Wude o
&g =90 AUt vias] & oo gy 4249 44y
P vl T o dlrAE T o8 FHHAW
a FAAY FAE e Aotk a8ln o ARIAE
o] FAAFHAE WYFA Wste} Aol Arixn dh
BTt Add WUl Ae] cytokine®} growth factor?]
W] ol B e olF glE Aol

o] @rolxE WY A YFHFANE 4 H3S
Ao s By WU wQlg W] FAA Al
Fo|A cytokine®] mRNA RHYFE BA7Y & E3lo vl
. EAEkaz) 513k o]23t cytokine?] HEE 7HEE A
T Huge] gzl g wute) ohg g X Fo
=L £ Aol

ME 2 gy
148 oy

e tEFoz e dAss AR AlA 3
Aol WG WS Hol= @A 15818 e 319y,
Q2o 2E 9 5 UE grg o] gle U4 3
g @2k 1588 ddez sigich F 3089 e
FAE £A AFFAN Ao ZAWBIY WU R PeE
TE33ich

WYY FeiAF HEEES Aol FolEtn ¥z
AFAFENE sl FRAYHAEIL Bol e ™z +
A AFE AHT F ZA] aryovialol] Yol AFALL7]00
YEAIZ > RNAE F&317] A7 -80C FAR &}
Aok

AHEEEE F=A WG B 4~661Z FH 5594
R, F2k 63, A= 9 HoH, Q4 WG Fxl= 62~
g7AIZ B 7154 A, @A 78, <= 84 ok

2. A4y

1) & ANA &

Qiagen*}9] total RNeasy kit (Qiagen, Germany)S ©]-&-3}]
7} 239 total RNAE F%38I%h 1% mercaptoethanol©] 3
718 48 924 1 mE 2o FAE & =Ag7]
(Biospec product, WI, USA)E %28 43| w4351t 1
A" 22 N2 QlAshredder 2 (Qiagen, Germany)oll %7
F 10,000 x gollA] 283 AR A FSALS 35T o,
70% NS FY FI2 F718l RNeasy Zoll loading
&t resinoll RNAEZ ZFAIZTE AF SFA= 33 A%
¥ 33 FHE RNAE §E53190th Al ARl A
2] 3 M sodium acetate®} 100% ©€h2-8 7}t -70°C oA
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B35k RNAY FEAEE 801817 99319 0.8% agarose
geloll A7]195S 819 4.7 kb9} 1.8 kb2] ribosomal RNA band
£ I

2) Oligonucleotide primer & probe2| &4

Z}Z}9) cytokine®l] 5012 < primer ¥714 8-S Table 19}
EAF2 ) Genomic DNAS} cDNAZHY] FE8 18317 9
& Holx 3 o]4d9] intron°] EFHE exon F-9E primer
2 A9} Southem blot hybridizationo] AHE-E probe s
2 AAE primerE Aleloll EA3HE introng A2 T exon
H-$lo) A Bol=7t 50~60% ol dEw= B2 ARt A
¥ primer?} probed] AL ufo] e o gl 225t
4351k 2 primer & AH8-3t] YER= RT-PCR 2He
9] =7)3= Table 10 EAISIIT

3) First strand cDNAQ| &

ok 2 pg9l total RNA® oligo (dT) 2 pgg ¥l 70TCelA
1082 A &8 ¥, 1 mM dNTP (Takara, Japan), 200 unit
Moloney murine leukemia virus (MMLV) S7AL& A (promega,
USA)$}H 1x &5 (50 mM Tris-HC), pH 8.3, 75 mM KCI, 3
mM MgCl,, 10 mM DTT)S H% 25 w7t A 231 42ColA
1AIZE 9hgAZITh W F Hriata Lol 848 AAs] A
& 95°Coll A 583k AWAAZTh

4) ZEtas AL

Z3¢EA A2 Premix PCR kit (Hle] Q.Y o}, 3H)E
0]-8-3]% th DNA polymerase 2.5 unit, | mM dNTP7} &= ¥t
Mol 3% cDNA 2 pl9} primer *& 20 pmolS 715}t
HZF 3Ae] 1371 20 w7t HA 248t AR v
$-& Gene Amp2400 (Perkin-Elmer corp., USA)E AM&-319.2
o, 3272 Table 12] Z+ 47321219 annealing Tm gkol

ue} AA)EgIT)E WAL 96°ColA] 302 F<, annealing 30
Z §9L, elongation 70TColA] 183t AAEIAL, cycle
35382 8tk Rkgo] B ¥ 4T B@3HA EAHAMY
(target sequence)?] FEXH-E 1.2% agarose A A7|GFo2
ERI3I31tE RT-PCRE 319 SFE 2z 43UAe] Foj
band9] intensity:= NIH image analysis (Scion Incorp, USA)E
o] 83t A3t

3¢ w9 Bxx 2 A89) Bactin RT-PCR 1 ZF=9}e]
H] (density ratio)& T3t AE3HS] HolE Hasteoh

5) Southern blot hybridization

(1) Southern transfer

B-acting 7)1EoZ AFFsE 2zt AAQ RTPCR AHE&
1.2% agarose oA TBE ¢339 (50 mM Tris-borate, 1 mM
EDTA, pH 8.0)2.2 3.3 Viem 2102 1A+ B¢ AV|9 %
€ g & yltraviolet illuminator (UVP Inc, USA)E ©]&3to
A719F A& A3

AA AL FUAA SS5A (025 M HC)oll B9 1083
AN F SHRTE FHAS AL, WY SR (15 M
NaCl, 0.5 N NaOH)oll 27 45%3F FAAIA 4 42 DNAS
o7 o g wkE thS, Hybond-N+ 2 (Amersham, England)
o] A-FHI (TransVac-TESO; Scientific Instrument Inc, USA)E
©0]-8-5}0] Southern tranfersttt. o]uf ZFU#-2 12,5 cmHg
2 3193, 1A B¢t transferAl 7] THE- 1,500 jule®] zpJAd&
5%37} ZA13le) DNAS Hybond-N+ ol mbdA AZ Ttk

(2) Oligonucleotide probe?l end labelling

Hybridization A|33}7] Aol 2} probe DNAEL 5' end
labellingS ©] 83} HYAMITHUAE FAFI3ITh 100 pM
9] probe DNAE 10 unit®] polynucleotide kinase (Promega,

Table 1. Oligonucloetide primer and probe sequence used in this study and product size of the amplified RT-PCR

Angigenin factor

Oligonucleotide primer and probe sequence

Product size  Annealing temperature

wn

5'-AGA AAA TCT GGC ACC ACA CC-3

B-actin as 5'-AGG AAG GAA GGC TGG AAG AG-¥ 544 bp 62C
. p 5'-GGC CCC CCT GAA CCC CAA GGC CAA-Y

] 5'-CAA GCG GCT GTA CTG CAA AAA C-¥

bFGF as 5'-CAG CTC TTA GCA GAC ATT GG-3' 391 bp 60°C
p 5'-CTG CCC AGT TCG TTT CAG TGC CAC ATA CCA-3'
] 5'-CGC CCT GTT CGC TCT GGG TAT-3'

TGF-a as 5'-AGG AGG TCC GCA TGC TCA CAG-3' 240bp 60C
p 5'-CCC GCC CGT GGC TGC AGC AGT GGT GTC-3'
s 5-GCT GCA CTT GCA GGA GCG CAC-3'

TGF-B, as 5'-GCC CTG GAC ACC AAC TAT TGC-3' 337bp 60°C

o} 5'-GGG CAG GGC CCG AGG CAA AAG TTG-3

- 129 -



600
500
400
300
200

(bp)

Fig. 1. Representative data for RT-PCR products of various
cytokines (M: 100 bp ladder, Lane 1: B-actin, Lane 2: TGF-q,
Lane 3: TGF- §,, Lane 4: bFGF).

USA)9} 50 uCi®l [y-2P] ATPS} &) 37°ColA] 3083t kg
AlA 5 Tdol] YpE FASIRATE ¥HE F probeoll AEBHA
ke WAL E 2 Y4 sephadex G-50 spin colunn$: ©] 88
o AAsAt

(3) Southern blot hybridization

DNA7} 528 Hybond-N+ 2H& prehybridization 894 (6X
SSC; 0.01 M sodium phosphate, pH 6.8, | mM EDTA, pH 6.8;,
0.5% SDS, 100 pg/ml salmon sperm DNA)°] B0 l= w3t
£710) ¥l 68ColA 2417 FRF RESA|A H|Eo] AFH
AE AGAATE s & p v EH ALY} BXE &
probeE-S 1X10° cprymiZ} H A 243t Yol& F 62°Coll
A] 18A17t &<t hybridization& AAIEFAT ¥H-3-2 RMxsks
membrane©] thal 3GAZ AJHE AABIACE 13 AHS A
2o}l4) 2X SSC, 0.1% SDSE 584 23] A&-& a1, 23 Al
2L 35ToA], 33 AAL 45CollA] ZHzt s8R A gP3HA
Geiger counter2 v 45§ FAsl] A9 Ado] A2t
W7tz AHsldck AlE F Hybond-N+ & Kodak X-AR
(Kodak, USA)ZEol -70ColA 18AIF EAIT & A/t
Het

3. SAstH X2

EAIEA HZ L SAS (release 6.12) 4] HI|AE o] 83}
o] Wilcoxon rank sum testS AA|EFH 08, EA8H4Q £9
A& pgrol 0.0501811 9= &k

Z
1. Total RNAS| & 2 B—actin PCR

B-actino] TIg RT-PCR AHE9] oid F7]& 544 bpolH,
TGF-0= 240 bp, TGF-p,-2 337 bp, 18]32 bFGFE= 391 bpo]
o, RT-PCR 23} o431 d PCR 1HE9] 37|18 #Q1g &
ATt Fig. 1). AHEEIEE 308 2E Ao B-actino)

Senile

544 b
DM P

Fig. 2. Agarose gel electrophoresis of B-actin with RT-PCR
products in lens extracts of senile and diabetic cataract.

Fig. 3. Agarose gel electrophoresis of transforming growth
factor-o. with RT-PCR products in lens extracts of senile and
diabetic cataract.

PCR 0] HUAT %04 WugollA] 139} B84 9
Ul 280l 4] B-actin®] FFo] w|uldl] F RNAY FE/de)
g Jilsidi o, DA WU 1Etto] A AgelA
SAog g} olE AT 2988 o AYE B
81} (Fig. 2).

2. Transforming growth factor—a mRNAS| =&

TGF-00 T3t RT-PCR A3} =914 Wl hx} AA 158
% 62014 (40%), B3=BA AWZ9] 739 1485 9eflolA
(64.3%)00A g Whg-S B B WulgelA 154 ¥
L FHANEE B} (P=0.098) (Table 2, Fig. 3).

mRNAS] GEYS v|ast7] 381 B-actinol] e LAY
S} (density ratio)E T3 A7 =914 Wuge] A4 0223+
0314300, A el A 0319402882 P
A3 W gol A TGF-a2] L&A go] ot S71HE AFS B
Aot BAAJA Fo44L ¢t (Table 3).

3. Transforming growth factor—p; mRNAZ2| &

TGF-B,°] W3t RT-PCR A3} =914 WUl ghat AA 15
8% 14804 (93%), BB Aulge] A9 148 25l
A (100%)00 4 A T2 Bof x914] whils) DA
Mol A vlEg AN EE Bt} (Table 2, Fig 4).

B-actinoll T3} density ratio= %914 ¥lUlAFo] 73-9- 0.899+
0368309, Fi=A WuFe] 79 1.073+0.5032 B
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Table 2. Positive rate of RT-PCR of cytokines in lens epithelial
cells

Table 3. Mean value of density ratio of RT-PCR products of
cytokines

Cytokines Diabetic cataract (%)  Senile cataract (%) Cytokines Diabetic cataract Senile cataract
TGF-a 9/14 (64.3) 6/15 (40) TGF-a 0.319+0.288 0.229+0.314
TGF-B, 14/14 (100) 14/15 (93) TGF-B, 1.073£0.503 0.899+0.368
bFGF 13/14 (93) 14/15 (93) bFGF 0.818+0.274 0.66610.252

TGF-q : transforming growth factor-a
TGF-B,: transforming growth factor-;
bFGF : basic fibroblast growth factor

[P p——

Senile b 1 B — 337 bp

&

337 bp

Fig. 4. Agarose gel electrophoresis of transforming growth
factor-p; with RT-PCR products in lens extracts of senile and
diabetic cataract.

4] Wulgoll A TGF-B, 9] L@ o] 4zt
%At} (Table 3).

7t BEgE 2

4. Basic fibroblast growth factor mRNAS| W&

bFGFol th&k RT-PCR Z3} =204 g #x} A4 159
Z 148014 (93%), B4 WUFe A9 1485 1380
A (93%)014 FA S Kol w9 WU By
Aol A FAg HEANEE B AT} (Table 2, Fig. 5).

B-actin®] THEt density ratior =913 U2} 7-9- 0.666t
02523000, Bx=wAd Wuige] 74 0818102742 B:H
A WAl A bFGFe) W& ofo] 4zt F7tEE Aeks vEt
WA} (Table 3).

5. Southern blot hybridization

RT-PCRQ) AT BA3}l7) 9151 PCR AHE-E Southemn
transferslod 2p2 EX|® Ho] 42|22 probe hybridization
g Ay pCRE T3t $FE o e A3UA 5ol
2o 2 whgEe A = U (Fig. 6).

o oa

n  FH

SAAE Guv SANEI} GE §98 22oln Ho})
WAYE G RSl AZE FEol Uck BT $AE
SAEE AXe) 277 ARk g TR £ B

TGF- : transforming growth factor-a
TGF-f;: transforming growth factor-B,
bFGF : basic fibroblast growth factor

Senile 391 bp

DM 391 bp

Fig. 5. Agarose gel electrophoresis of basic fibroblast growth
factor with RT-PCR products in lens extracts of senile and
diabetic cataract.
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Fig. 6. Southern hybridization of RT-PCR products of each
growth factors. A, C, E and G are senile cataracts and B, D, F and
H are diabetic cataracts. A and B are B-actin, C and D are TGF-a,
E and F are TGF-f, and G and H are bFGF.

TGF-a : transforming growth factor-a
TGF-B,: transforming growth factor-f3,
bFGF : basic fibroblast growth factor
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o} o] FAAZAAEE FAANA dat 7P &
&o] A A4S &Koz Arlstnz whagel Q13
AL A7) Yato] NG AL g B2 A7) o
Folx| 1 gJr}.

FAA e 23l 7844 A crystalline®] XPEA
g wHow B ). EHFEY FAAHNEE o, B-
a2)a ycrystallined HAEH, £ WollA o] £E
9} e SolFoltt. FAAGHAEL] F4, olF, 1
gdu ArsHxe Bdshe oA 7P 2 WEE B
o]+ Z10] crystalline®] L& W 3o|v, a-crystalline T3}
mRNAE FH A Aol A Eigrt p-9} y-crystalline T
A7} mRNAE ARSAIENARE IRIFH, FAAGHAE
oA ARSAEE HYEE oA gAF s SHEY
748 o] crystalline ©HAL FAA ] FHEE FAsH=H|
Zag gwAd2A bFGFY TGF-B 59 AEAA4UAE
o] gdo] 2Edrh

Ak AR A5 EAQ cytokine &2+ bFGF%}
TGF-pE & & Yt AT ArAE2e] 3
o} Afslzol Wgo) ztzt T893 ATE &, o /1A
Gl A 9] glycation HH5-& FE & & FAE A
"ot 99 F 71A] cytokine2 G EANME 75t @
g o)F: glor} o 7] YEAFG 53] ke
% TGF-B bFGF] o] W3Rt B} Ql=d), ol
Al Wiy} SAMIIH e EAUAP] d¢E viE &
Ak

Fibroblast growth factor (FGF)¥ Zo|% 177]9] A& t&
guidg FAHo] 9lom go}34d (embryogenesis), AHA,
A, W, ag3 ARl B3}, 71884 (organogenesis), &
P4 (angiogenesis), 22T A4 T TR BLAA F
28 9L s aiA AAUxto|tH . FGF22%E ¢#
2 17 kDa 37]9) basic fibroblast growth factor 2173 ]l ¢,
ZFalq, 221 AP (neural crest) F219] thFgh Al E o
Z2]7} ¥3lo] Q&L v)Ac) FGFE heparinoll 744 31544
S 7)1 9l heparindte] A3 Bt EAMEY ®
Aol FEAE FEst AMxe F4a BIE FZ3c)
FGFE A-fotd ¥l A& A (angiogenesis)oll T2
T3ttt AR EAt A WA=
dA Kol A & Rolg} FEH 1 gt

1989'd Chamberlain® McAvoy: 'FGF-13} FGF-2 &2
FGF familyol &3k AARIAEL FE &3 wios
FAAGAALL] FA9 AHAERe] E3E 2HITyL
7KL AAEIeH, 8 AFAE0] o]& Rshe FA
£ R3AH). AA, FAANA B8P FGF-1+ 43
she FAAS vlg20] A9 FAAGHANEY] 27281
A E4, ARG T %Al FGF-2E 7}

& A3} 557} Sl gt AgAEe] FA39 /AL
29] 2317} Z7HdP). A, $RAAE AT o ¢
ZZA XX FGF-13} FGF-2 & FGF family9] 34125
e ek opyet o]Ee] Ho] &8¢ FGFRI, FGFR2
(b} 1lke), 28] 31 FGFR3S H&stn i, vixztez
FGFRY AEAW 754 £H& HdsA] Xahe d32&
-9 79 FGF A4 (signalling) & 7] R} £3A
AL} AGALE] 2371 R okeh?.

FGF-22% <& basic FGF (bFGF)T 17 kDa®] @822
A FRAAGT AL wlA] FEAEY FEE 5
FAA Y EHEE FA5H=H F 23 crystalline} collagen
o] AAL PP, a2lm W FAA AN w
22 B3EE g-smooth muscle actin (a-SMA)S] AJXEU] &
EE Z2AE T ALAYD #3A 7158 AAsked T
28 %L P bFGFE 8RR F8sie] 3
9] ¢l I FME Fag I8E sk og 47
Holxm glow, AR streptozocing WO 2 Fojsle] A
ZHg Yol 2w do] 79 wkz2|olA] bFGFY mRNA
ik o] Aol nlske] 2~3u) FUFEAcka o, S|t
7 A@slo] A AT M oA 2] bFGF mRNAS] 2
FAzlo) i AT ok gle AAolth

o] APolME B4 WU Fxte] FAA LI AL
A} bFGFS] mRNAQ] o] S7tHA o FASA fo4d
& I & UAAT Fig. 5). (o] Qe AT &7
FA AT A Fol A bFGF mRNAQ] g ol tjg njug
& 4= glo] bFGF] ddo] wWhuge] W] glo] W& g
Fg 2T F gloy Iy Wuge w4 Huiigol
o] =AML HEL] bFGFe} W@ & A}ol7} glrkar &
+ 91& Folt} (Table 2).

TGF= Ml Xol vlolgi2g 7EA7 Fol| EulsE 22
AFsRe BAFNA AEE HIYATE Alo|EFRICE o
29 ol¥F o 71X 71%Fo] wEA g, TGFEel= o -
B7F A3 olF TGF-ax AHAH X F2jojy HHPAE
9] o]gAL A1 S e Aos LA
9lory 9 TGF-p= 25-KD2| @A 2 Ao ofFat 4%
< zAsta A7) §A43 BalE 2-¥. TGF«
9} A A ARIAY (epidermal growth factor)E EF 3374
2} 842 w7l 3l tyrosine kinase BHTE S7HIFA
AEFAo] Bg AFZALE sH= AR, TGF-oE
Rl el A7) 1%, 8]l 34 (nasopharyngeal pouch), 014
(otic vesicle) TolA Aoz FA= T, BA|, o), I5,
4, 4 A Foll gl X o] 311, olE AUy
A AAa 484 2o AZEd?. A4y 243
A E (keratinocyte)?} BETH oz FAFE UM ZA
BAE] ZstA o] A X, £3i9t 54, AFA R
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A 23 AagA, 9% 2 G50 g FA AR A
A7) FAPTP, QHEERA A TGF-0E BHolA F2
BEECEE BaH0ou5) Nishi 52 A FAA < A
4 gate] FAAFAATAME THo] Ho] FHAIHAEL
Zo] 43} Baolx BT Rolg} UH?.

RESHE 84S 71 TGF-E 25 kDadl FEAZ 3907)
o} ojm|iAkz} 412709 ol icAto] o|F8HAT (disulfied lin-
kage) 22 AAF latency-associated protein O F F&HI AT
Aol Bz AAdgch AA4E ATAE mannose-6-phosphate
F2Ao) AR o] plasming} 2 Wl s Aol ] £l
o] EA3 9] Z¢A7} =9, a,-macroglobulin, proteoglycan
decorin, 28] 3L biglycanoll 0|32z AgHo] 243 |
t}. Q1A Woll X TGF-pi= 65~85%2] o}t 454 7k
TGF-B,, B>, B3] AI7HA] isoform2.2 EAJ3}H, 242}9] iso-
forme) AE8HE 7% 2ol ofd P&slR| Grp0R0
3139 o1zke] FAAGHATY] HARASE gz At
Bol Arroe] AN A EAA FEE, HE5-9olA
B}z R, a2n AR FAAGIHAE
= TGF-$;3 B0l Wi S8 LAk 0ol autocrine
oz Zg% Aclel 53 9k TGFpE AEF7|Y Gl
phase TR0l Zgale] AXe] $EE FMgA o oA
ah= 71%% 7K a giok.

FA A oA TGF-p= FAASHMEL] F29A), Alx]
71289 F7}, 281 «-SMA AA 37 58 fdatd 4
Aol Mg Wse dotko. AAZ He FAAYH
AEe] wj%A] TGF-pE H7}sl 59 spindle-shaped HlE 2|
8A BRAQ FAAG] $% (wrinkling), apoptosis HE]C]
AV, a2z AErEe] 3 Fo WU ¥HEE
FEY 5 Juop1esa wak opujel WA FAA wGAlE
TGF-pe] /b= Adsloll AX)71-e o) A&7 XA

79 (cellular plaque)®) HAOE FHATL B A,

Srinivasan 5 84319 Felo] TGF-B,& R ANA bt
Fohe FAAE vpero] A9 AF 3F W st WiF
o] WrAEHg B T8le] TGF-p2) in vivooll A9 U s
(cataractogenic activity)& 333,

o] ATolAE thFE =AY B WU FRjellA
TGF-,o] 8L AT 5= UAo7, mRNAS] 2HYFo]
w4 WU o)) v)ste) BA WU Al F
7hElo) gl ovr BAEHE oS IlT) (Table 3). A4
4R A2 TGF-p FE7} 450 pg/mloln?, FHE
QL & EE M £& £ 23~81 ngmlE 7R A
125A*), B-actino) 3 density ratio?} 1] 7Hth= A
TGF-pe} L&o] vl¢ && Hejzhs & & 4 ok TGF-B
o] FAAAI M F] i WP HFES 44T o A
A wgg gAet oyl FaaAl Wulg BjelME o

fdo wo

ulge] wAlel olH TGF-pE F8& A4S & Roloh

TGF-a mRNA 2] B& go] DA Hujge] 42445
AFTAA =004 B vlstd 2F F7HE FFE BA
o} EAA foAe glglch e SENEE w9l u
A Skt A] 40%<) wHE FiHA WUl BxlolA 64.5%
2 158 =A LAHAT (Fig. 3).

ol2te] Ast QM WUl xiet Py WY 8
Ao} =AM A E o TGF-q, -p,, bFGFY &AL Qe
4 e, ¥ A BF FAAGHM AN FE TGF-
Bl LEE Bo] FndA AT A4 Wi} Zo)
TGF-p7t o] BATE 5 & AUk TGF-ool BHY
o] ztol= ot HANEI} Ty HuAelA Fot
FuulAd whgte] 27] Wa TGF-o8] L@l dde] 3
& 7Fs43E A gk

2 £

o] ATE B WU Fxle} tiAMg Aol Y=
&g =94 WU glolA AAAHES] mRNA Ed&
Hlwste dsA Mg =94 WulRte] zlolg Yo}
212 89t FAGagdEZos fAEAES 2Al
g gxpo] WA 1589 = WulFeR S5 B @
2} 1589 Age ol gt} FAAIHMT] T2 Eijol
P& TGF-q, -p;, 18] bFGFol th3t RT-PCR¥} Sou-
thern blot hybridization2 Al#3te] chg-e] ATE LT

A g A1) FAAGIAEAA =
2 Gz} A BTk TGF-q, -B;, 2831 bFGFS] mRNA L&o]
Z7k5l0} ey EAIFQL FoAL YTt (P>0.05). TGF-
BT bFGFE thH-£2] Sxjolr] Wdo] EIFl oy, 53]
TGF-p;2 HZ FARQ Bactind A BEE EHEH
o 1dS Btk TGF-oE B4 WUl FxtolA
w4 WUl Fxlol HlE) 15W) ¥ WIEE JEHAC
(P=0.098).
ole] Avz wA WP Ty HWF 7 &3
22 FAAFHA LA £ TGP, Y 4dE HA 7
WA s QA Wdsl Zo] TGR-p7F Bl
23 4 9tk TGF-o= WP zbole gon A
127 Gy dhgol A ol DA Hugel 27
2hi3l TGR-00] 2@ Aol U 7Fs4E& AA T
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